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»©*]E«:«JfeLffl*-*-5Mfc *■ « A 6 - £r Wft + 3 3tt -fe ^ 0 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

M-t%t, Alttf: 7 * V yfl^l(7)S(AMtt7t h y*<z>ioooofflfK±kia-S- b t> 

J:4*««*S«HSn**1t«Eit«m** s ««*^TV^S (M. Hiramoto, T 
. Imahigashi and M. Yokoyama: Applied Physics Letters, vol.64, 187 (1994) # M ) o 

WCfcSo r O <fc 5 *S.*SrfflVN-5#*^*ft:4:&JR« <^ ©a^fctt*«»ttf4 
[ 0 0 0 3 ] 

, BiBiE, «iujew, rwai^JiiittiJttrWFoJtitw^^^^J : ^^mm^i voi.64, 

1036 (1995)#fiR)o ^coW^^J^rEj 1 ^/Tf 0 Aft* 1 8 ^Sfi 1 1 ft^S*g|5iffi 1 3 

1 3 1 2icftA*ft, «*n 4^ait5o rtKc^otf * 

Jf 1 4 *S3§*L. iJitf^l 9 *S # foil a o ftfcjfc — /HfciSJi 1 5tt, 38*11 4^*3V^t 
[ 0 0 0 4 ] 

8<f#0> Alttf:7t fytinf^t^i^^^iSKS^KaoT 

^«SELg CSA £ *»ELBtC*51t «3B*^ ±o-CttlH**t5 7* hyt^*l«lf 
BtcASt bfc^^- F^iJ: 9 t 48rii:±at©t?fc5 fl a#<^jBE«aE*S**tt, 
tf«ELJl<0»*1-« 3ft A«t*^*ftfcBBto &r#aiELJl«>fl-»lc:«#-r a r. 4: 

[ 0 0 0 5 ] 

±«*«**»m***i-#«*Wff»W*»Jli - b \c J: 9 . 

T-^^IiftLloijg^fS^f^rt (#M 2002-76430^-^^)^, 20tf>*a*flBltL 
(#P?i2002-100797-^^#) t S *L T 1^ 5 Q r ix tt V^f *b fc , * - * 3E * ? /< << * 
[ 0 0 0 6 ] 

[«W3iS#Fft L J: o b ~t £ Rl] 

[ 0 0 0 7 ] 

j; 5 Sr-TS r t a*-? # &<^ 0 rcofc*6, IS ^ ^ {pr S £ ^Wk. ELS lc o v ^ x , 

»&ri*ft^ix*;a*ttW&»Wi-5 ^ b 3&s-e# ftv^„ Sfc, S3ft® £ 55*E0>flfc«B8ffi 
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[ 0 0 0 8 ] 

#2<©IH1IB\ #«ELJi^i3lt 5«#«l***i6^ fc ^ 5 /St?**- -bfB^il 1 ?. ft««E*f 
[ 0 0 0 9 ] 

T?ttff*L^tOT?J)5 0 L^L, A*t*^fiHI* Sr»*T UfcB:«ttt. r. 0) ft 7 >f — K'* 
* * 86*1- «t oT^iSHf 1 *5V*-C#«*a*£j* Six, 38«*f|5K*3*t **^fflW 

tt, 3tOit«i:V*5/£t?<0^yyhfc, Aatftl-W^SJS^SttSrJBft; £ it £ 9 t 2 '^ 9 
5/ h^fff)fo 0 ~<Dfz#>. ft 7 J — s/ ^ Sbm«riS§] - t a* S Sit 5 

[0010] 

fcfc r <z> J: 5 ftll^»ftt5t «> fc:/* S it*: ^(D-xshV , to|»i:t5i:w5li 
gffogftS^lK, 38 ft * # ft < * io7^-K^y^Jt©»IIS^^Iijfc-A3E* 

[001 1 ] 

±EB»Sri»8tt5fc»l^Snfc*»« 5 3 ^ 9 ^ -ffl ft - ft ^ >f * 

> 

a) t x 

c)_hf2K«-hGD±iESft§l5 tl'i^&ftfl^Hfc, #«EL*^- 5 35 ft SB , 

*m*-z>~t ^mw its. 
[0012] 

^asun-fls 5 ft ±ia = 7-7 -^-M^r^ft-ft^m^^-r ^ro?sft 

fi § ft & 3 g ft fi L ft t ?5 T' 3 ft , r. ro^^-C^Jift-fe^i^i: Ltffffi 

[0013] 

^Tttlft-ft^ifeT 2 ^ X (i, ft ««£ it ffiF*^- Sr^-t- 5 S ft SB t ^^EL^^-^r 
*-f 5 5Sft«fPS:S«±:^*« r *x §: ft SB i ft «5 £ & *«-h \£ ftR L TT* 

[0014] 

gftg|5i5Sftg|5t coW lcj£i^m£E^PPiP-r?> ft * I- . S ft §15 t IS ft SB tf> S« « t R *H«J 
[001 5 ] 
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S*«Xtt«**B^1l«ffi^fe*^7,it*fcttttl»Sn5 <£ 5 Still- 
's Sffi£fflv^£o S^ffiiJ coffin b*^A«-*fcfimW^ti 6 £ 5 l-t5I^tt, * 

[0016] 

T#&ft5*#ffiA>&<otiittftM:* A*t#as*B(B£ft, J.o Att#<0»fta s SElfeS ftfc 
[0017] 

±1B*«tt&i*bfc¥ffitfc^fc^^fc3iKSn4fc^o flilf, ftlt^lUrffl^^r ^ 
[0018] 

fcfflV* ft 5*t** klttt, fll*. ti3, 4, 9, 10— < y ^7*A'#*'>y 
y ^ 3, 4:9, 10- If * (t« ^/U>f ^ K) (0&»Me-PTC) , 3, 4, 9, 10— < U W V ^ F7^/^^^D 
y ^ 3, 4:9, lO-tr* (7 ^ ^;vxf;w^ * KK 3, 4, 9, 10— < U h7^/^ySH* 

N ^-^^U>- N 2,9-v^^^^^^^y K > . «B*^^^y K^, ^^^ir>-, 6, 13— < 
> ^ i? >^ y 5, 7, 12, 14-^ y^tyf h a y^-^^ji boSiftSr^Jf S I i: ^tf 
<5 o 

[0019] 

i*i^^-/^(08^l:j;^^f:fe, t»EL*^ i: Lt f±, 3S3t JB fc: * — /i" «:« 
2-(4-^7x^^)-5-(4-H^/f-^7x^/P)-l > 3,4-t^f ^7^/--^, N, N, N, N- 

^ f ^_( m - h/l ,^ /l/ )- m -^^-^>-v ; r^ :/*^^ftib<oK#ffc§rffl^5;i iis-ef 5. 

[ 0 0 2 0 ] 

■^rT^^g^it^-^ji^-r -So ^feo viuyt&ttiM £-&z>m&n. mutm^r/^ 

[ 0 0 2 1 ] 

^raft-cm*-*-* (i-ftfc>*>* i«<tts) ^-^-^^7^77^7 ( 

I I) fc**t5wi:*T*5. fe*5, ffliitcio-Ctt HSCTciB^J^fcWffl-CfcSo 
[ 0 0 2 2 ] 

iffii«f&Jtlc£j#£ft5« J P<oSa s #< ft 9 S*»<o««tttt* s ffiT-*-Sfc». ft Htm \z ft 
E**t5«flE3»*JP b, aat#G>B*a**:# < fcS. ^Wlc*****-***^'^ 

coffin, A»*&WUlit*^»«*«««*^bfctOfc b■rfflv^5r: fc^s-r?*So -ft 
^ £ o T, Alt 3ft ^ trftttlt5*-fe^t^ LTlv^ri:^t#6c 

[ 0 0 2 3 ] 
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r S J: 5 fcfc 9 . RttOlfiA^iKftS. tf>*t» k m 

WbfLS. Sft®£A#<, »*Bifc/h£ < i"5 - M*^58fcW)^ f*B«^S^) 
[ 0 0 2 4 ] 

9 fc i«v^«3ta¥^# htiZo rtbtt, ±fScD «t 5 ^ftjg(^14^S:*-r S)fe*SEiS«*^- 
[ 0 0 2 5] 

K'< *<olt«>. Sftlft k k tf> K « «: HI S + 6 r t 

S:*35 ***FB<OWJ«cag3t«BW«:aK«^S - * ^ ± 9 , 7 — K'< 2/ * # 

SfE*S*»* ^-i- A» LI^ J: 9 ^WS-Ttifi J: ^ 0 
[ 0 0 2 6 ] 

[Men 

tftmmmmm 2 2 t , ftm^mmm&mm&^tez&tftnmm 2 3 a>&jjS5 0 

22Ht, gulEOMe-PTC^r # y ^-^^-h^C^t^tf:^^ 

bfc. s^ams 2 3 Kitt, ± 5 k + #3»< ufcAtii«:*« ufc. * 

tJ5, 3§;*:£i$ 3 3 ^^12 4, ^-^tt^Jg 2 5 . *-/US£AJg 2 6 aW»*(fS« 
S2 7^E)*5. mjtm 2 4 <D#» K tt JlB <£> Alq 3 «: JB ^ fc 0 /UfSSI 

|2 5H ttN" N-v 5 (1— J- 7 ^/U)-N, N' ->> 7 m ^/V-O v> V ( a -NPD) , /^-7^aAl 2 6 
^tt«H7^ n ^/7^y (CuPc)^ffl^t 0 ^-;uaA!2 6^1113 1 * — A-Wi^Ji 

2 5 — *-/V£&A ^-/l^iill2 5^^0^-;^i*i24^iSt6c 
Sffi2 7 fclt^*^* A-*^£(MgAg)SrfflV*fc. **iK«TMi«*«H5«« 2 7 £ R 
fcffi^ b fift bfc k k Lfc<0-e, ^ftSRItffi 2 7 tt3fcSrS« L fc^ fc <0 SrSS? 

Lt D n bS#S5 3 2S(5?*S 3 3 Sr. ^«J1 3 1 SrMlcRttfcSS 2 1 _L^3fc« 

Lfd 0 ^me 3 i icfi^yt?'? j^mmitm (no) ^ 

[ 0 0 2 7 ] 

fc*3, 2 6^9113 1 (D 7 x ^ /U«ii£Jt 2 B^iKffil/ 

f c -$- o |il3 l <£> :7 m/U ^ /u*g|i£Jl2 5^Dil■^Sl/-</^i^^^/^^V^ 

ktl^te, * — A'ttAi 2 6 Srffli^jfcv^fllj* i-T 5 - t> "C # 5 0 
[ 0 0 2 8 ] 

23t 27i:i2^)J:9 izHKfttt* 28^gftL, S*«32t« 

*SB 3 3 <©IBlciI8E«JEVaS:H3Jn Ufco fS^mffiVai*, ft^o ± 5 ^#7*'*^ * o#44£ 
B^SIWT?, 20V— novo BBOV^ <o^O«4:fflV^fc 0 gJfe*f|53 2- «*lB3 3lHlCj|[ 
SK«EVa*PPJP «« 2 3 6S3tflfl5 3 2 ^jftft600nm(*fenra*), 3fc£4 

0 ju W/cm 2 (DAltX; 2 9 SrBSIt Ufco 5S*» 3 3 coS« 2 1 « flkfi W It ft 
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3 o a*#fe*xfc 0 AW* 2 9 ^St*3 o <ofias*fc 9 , r.^*-***^^^ ^<omw 

to l o-efc5****#fcSnTV^ 0 4*5, »*|2 40»S(DWli:iottt, 1^ 
[ 0 0 2 9 ] 

H]JpttBEVa«S20V-110V<O»-&JC*3tt 5WW*3 0GO34[ft£r. :7*-b^>f:*-— KSrJH^fc 

#ft lait* 2 9<DBHJWSrM*&b, HH WW Jfta* 20#« AS W Sr»T tfeo 
[ 0 0 3 0 ] 

*O0N/0FFltS:H3iq«ffiVa|Cil- tt^Dy htfct(7)lr@4 i-^to - - ~C * <£> ON/OFFtfc 
£ tt, Alt* 2 9 OflgW + (EI 3 ^ Oflf MflP 3 7 ) t-^tt 5 WW* 3 0 <7>*^ W^ AW 

*0>;*>f 5/ ^^^#14Sr*-T t WtifeSc Hl*P«EVaAS90V£JlT^I*. 30« _b 60 ON/OFFJt; 

# ft o 

[ 0 0 3 1 ] 

H 4 KJ3V^TttBlJn*BEVa35S80VJK±©»^te, Va CO tf M \Z # V n ON/OFFtt ^ /h S < 

|Sl*ft&h5#, r JxHt«BEVB36Si||*i-S :ki:J:9 AM* 2 9tDHHWitlr<l2 3*tf>B#IW 
§3 6)l^8ltSffl»t*3 0***t5^i:^i5. ~ <D W W * 3 0 O iff * tt , Aft* 2 
9 3ftSHaatS*tftv^i*K: fc fiffiEP^Pi- J: o r h» ttHE*3£ * coBtS^ic £ o r«*£!$ 3 3 

tc *5V^"C»*"*- * w t \C J; 5 £ #*. fetuS. l?iP«ffiVaa*80VK±O»^K*5l*-C t> N Va 
O it JP t£ f¥ WW* 3 0 605SS[<O^>Cttt^i«JP lt^5o ££oT. ffli^lSCt, 
y^^^WttSraWi- 5»-^H:Va«:/h* < b, ffl W * cO 3ft « <0 » *Hfi S: 5 tt Va 

< -r*tfcE«k^o 

[ 0 0 3 2 ] 

H3i5. A»*HtHTi (^praff 3 8 ) \c fe«3t8B« s * £: WW LSitt ^ S r fc 

JS§tt«rfi»-*-5i§^l-te. «ili|5(^t^(^*S3 2 ?&**|5 3 3 £ cO[g« 3 
9 £S< bfc 9 , H 6 ICS-J-J: 5 3 2 3 3 fc HU lc * # tt *f 4 0 £rt£fi: 

-5 * co^Srt- «t 9 . ^*lft 3 2 — <£> "7 ^ — K'< 5/ ^ * 3 5 0>«cA4:tti»J-t"i'btf± V\ 

jhte«*iH$*t 4 o i* >r - * ^ * 3 5 ^^^\cmm-r z> t «o-e t> ± v>#^ ^ ^ _ p 

[ 0 0 3 3 ] 

#:tc s AW*2r>e> WW* — (DKftSS^lco^tiS^So rfttt. W M* £ b T W ^ £ ti It 

«U00**»^fcfttf*lft*l-*O«5fe3flS*) 9 , 100%«r«AtttfA* S*xfc*«_h0>fflW* 
*«»btbfcr. i: t4S. to»*tB7i:*t. Va=iiovtf>u*, 584*<o fe n 

fc, #t^LX, HI 1 OfPfj&£r* b. *«SKltflS«l-fiperylene-"3,4,9, 10-te tracarboxy 
l-bis-benziraidazoneO&^Im-PTC) Sr. % * Jl I- tt * * Jfe « ^ IrI b Alq 3 Sr , ^ — 

o El 7 ^ El 8 Sr Jt(Ri-<5 ^ . *«Kl-«5*"3t$ftf^^^lttS*Sf l-<t5)fc-3tS 

[ 0 0 3 4 ] 

El 2 (D|S«<©«*W*/fc*«*»K« LfcBI 9 (§*^32«^|33 Srffi«Ki"S*» 
3 1 &m~r) frb m h <t 5 t-. RliP«JBEVatta**B 3 2fc8*«3 3t»S 
^n^o -t ^"C, Bl0i:St±5t»*»3 3 ^W«^*Eff4 1 firRtt, AW*toRg 
ltSlr«J-*Jt 5»*fiB 3 3 ^>«JEEVe^*fbS:a!l^ bfco 1 El 1 1 

i9, AW*^^W(-<t oT»**B«ffiVedSi«JP U 1^5 r. £ MIEcoJ:5lc N 
AW*oH§Wtc J:oT*mSfc*^et-*5Jt^m^^c^i«Ab, §:*^3 2 coffi^ffiK^M£ 
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[ 0 0 3 5 ] 

fcHc, ^3ta5mEEVe^r«|ffi-r 6 ^ t ^ J: oT, S *§|5 T-S tt * <D &m & HMff <ir b T 
K 9 til -J- ft -fe Vlf i Ltffi^S: H^^^o 
[ 0 0 3 6 ] 

3BftgB«IEVei: aiM*C0 3Sig *>BB«S:I2 1 2 H 1 2 Ktt, ff$£EL*^ (^$£EL 

[ 0 0 3 7 ] 

^mmmnyt-jt^m^^^ ^ra elu <t> « ft 3& * o. i 95%-e $> o fc Q r ^ -e 

ftgfj^J £J2> *«ELJi^6ffi***bfc7* h >Wt*:, ^r«EL* SrSiEixfc ^ y T (fllffir) 

(Dft-ft^&T^-Y * M^^Tf*. 812^6, W^EL^^-^aoffi^t^aitt3fc^Sco# 
[ 0 0 3 8 ] 

^fti^ 3 3 icore^fPio-rsii:«E«ai2 8 ^>n*s:ia 2 t ttisj^-rs - * s "c# s 

„ r **»3 3i:l3V^tfi*3fel2 4, *~A-»^«2 5 2 6 

S: jffi l£ £ K 3 6 ri § *> 5 o 
[ 0 0 3 9 ] 

ft*:, g*ffi32i«ft«33i: $rft£<S«M 3 lit SftgI53 2<h^ft^3 3^£^A, 

[mi] sesfeftwoft-ft**^^-* ^©»*«sr*-r»fffiBio 

[|2] ^^SW^ft-ft**^'*-^ — mt«Sr*i-»fffiBlo 

[|3] 12 bfc**«<z>*-***^^>f * AttftiSltfc J:5mit3t^3ftft<o 

[04] 132^^:L/i^Ji^[|^^:-3t^mT : V^ X^BJjpmjEVa^ ffi W * CO ON/OFF Hs t 

[|5] *iP^)t-)t»f/W * fc*3l*T\ S3tlF|5-«3tSBIWOffiHi^P«E^ ± o 

[16] *3SW<^* - ^tSlftx^^ * M4oV>T, Sftffl5«£Jl ^t*7 -f - Fv< 2/ * ^ 

[is] ii ^^bfcfiejKSflf^afe-jtaEftx^-Y ^^*5it sft-ft^ifcsb^sr^-r^ 

[19] 1 2 H** Ufc*JfcM<oft-ftSElfe7*^>f * IrSSWt-^tic 

[11 0] 1 2 Ki* LfcHJtffilOft- *l*f^^ * 0>»ftffi«JE<0SJje#ft S:*i-I2 

[11 1] g| 2 ii/T L^*ffi^co*-)tf ^f/^ Alt* B8«t * X I* I- 

[i i 2] i 2 bfciiifewcojt-jtasiftx^^ *<^«E-itiitft»*#i4«:*-*"ia 
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o 

11.21 — 
12,22 

13.23 -^3ft«|5*ffi 

14.24 -35 Jft « 

15.25 ■•• * — A-(t5£g 
2 6 ••■ * — /WSAI 
16,27 

17.28 -Eigll 

18.29 - Alt* 

19.30 -hU#t)fe 

2 0, 3 5 -7 ^FV<7^ 

3 1 •■•*BJB 
3 2 

3 3 -35 ft SB 

3 4 -3t«a» 

4 0 -KftSfBtt 
4 l 
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[0 9] 




[110] 





0 20 40 60 80 100 120 

EpamGEVa [VI 



[0 8] 





350 




300 




250 






200 








150 


ft 






100 




50 




0 



0 20 40 60 80 100 120 



[mil] 



35 
30 
S25 
2 20 
* 15 

S 10 

5 
0 





90V 

- 




- 70V 


i i i 


50V 



10 



20 30 



40 



50 



[112] 




0 5 10 15 20 25 30 35 



(10) JP 4170026 B2 2008. 10. 22 



[Ell 3 ] 




[114] 



(11) 



JP 41 70026 B2 2008. 10. 22 



(SOIMTJOR HBPS5 8-1 4 7 2 6 3 (JP, U) 
^2000-9 1 623 (JP, A) 
WHH2 0 0 2 — 7 6430 (JP, A) 
WH-3 297 36 (JP, A) 

jSfflWS, Vol. 64, No. 10, pp. 1 0 3 6-1 0 3 9 (1 9 9 5) 



(58) WSEUt#»(Int. CI. , D B*) 
H01L31/14-31/153 



